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(54) Hydraulically actuated tool for mounting and dismounting rolling mill roll neck bearings 

(57) A tool is disclosed for axially urging a bearing 
assembly (10) into and out of a seated position on the 
neck (1 8) of a roil in a rolling mill. The tool includes a 
piston (74) surrounded by a cylinder (66). The piston is 
removably fixed to the roll neck and is configured to 
internally subdivide the cylinder into first and second 
chambers (76a,76b). Fluid conduits (84a,84b) are 
arranged to alternatively pressurize the first and second 
chambers to alternatively shift the cylinder with respect 
to the thus fixed piston in opposite first and second 
directions. Movement of the cylinder in the first direction 
urges the bearing assembly into its seated position, and 
movement of the cylinder in the opposite second direc- 
tion dislodges the bearing assembly from its seated 
position. 
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Description 

[0001] This invention relates in general to bearing 
assemblies for rotatably supporting the necks of rolls in 
a rolling nnill, and is concerned in particular with a port- 
able hydraulically actuated tool which may be detacha- 
bly connected to the bearing assemblies for use in 
axially urging the bearing assemblies into and out of 
seated positions on the roll necks. 
[0002] It Is known to employ either screw actuated 
or hydraulically actuated devices for axially urging roll- 
ing mill bearing assemblies into and out of their seated 
positions on the roll necks. 

[0003] Typically, such devices are incorporated as 
integral components of the bearing assemblies, thereby 
adding considerably to the cost of the bearing assem- 
blies. An additional drawback with the screw actuated 
devices is that they are difficult to tighten, often requir- 
ing the use of cables tensioned by overhead cranes. 
This is an inexact procedure, with attendant risk of injury 
to maintenance personnel and damage to equipment. 
[0004] It is also known to employ portable hydrauli- 
cally actuated tools which may be detachably con- 
nected to the bearing assemblies. However, such tools 
are designed to only urge the bearing assemblies into 
their seated positions, and are not useful in the reverse 
mode to dismount the bearing assemblies. Thus, dis- 
mounting must be effected by other means, again 
including the use of overhead cranes and/or other 
hydraulically or mechanically actuated devices. 
[0005] The objective of the present invention is to 
provide a portable hydraulically actuated tool which is 
adapted for detachable connection to the bearing 
assembly, and which is operable in both a mounting 
mode to urge the bearing assembly into a seated posi- 
tion on the roll neck, as well as in a dismounting mode 
to dislodge the bearing assembly from its seated posi- 
tion. 

[0006] This makes possible a significant reduction 
in bearing costs due to the fact that the tool of the 
present invention is separable from and can be 
employed to mount and dismount multiple bearing 
assemblies. Mounting and dismounting procedures can 
be carried out safely, without having to resort to the use 
of overhead cranes and the like to urge the bearing 
assemblies into and out of their seated positions on the 
roll necks. 

[0007] These and other objectives and advantages 
will now be described in greater detail with reference to 
the accompanying illustrations, wherein: 

Figure 1 is a longitudinal sectional view of an oil film 
bearing assembly of the type with which the 
hydraulically actuated tool of the present invention 
may be employed; 

Figure 2 is an enlarged view of the outboard end of 

the bearing assembly shown in Figure 1 ; 

Rgure 3 is an end view of the split bayonet adaptor 
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shown in Figures 1 and 2; 

'Figure 4 is a cross sectional view taken along line 
4-4 of Figure 3; ^ . ^ 

Figure 5 is a longitudinal sectional view taken 
5 through the threaded ring shown in Figures 1 and 2; 

Figure 6 is an end view of the threaded rihg shown 
in Figure 5; 

Figures 7A and 7B are respective side and end 
views of the locking element shown in Figures 1 
10 and 2; 

Rgure 8 is a longitudinal sectional view taken 
through a preferred embodiment of a fluid actuated 
portable tool in accordance with the present inven- 
tion; 

15 Rgure 9 is an enlarged end view of the tool showing 
the circumferential spacing of the fingers extending 
axially from the cylinder; 

Figures 10A to 10F are illustrations showing how 
the fluid actuated tool of the present invention is 
2o employed in mounting a bearing assembly on a roll 
neck; and 

Figures 11A to 11H are illustrations showing how 
the fluid actuated tool of the present invention is 
employed in dismounting a bearing assembly from 
25 a roll neck. 

[0008] With reference Initially to Figure 1 , an oil film 
bearing assembly generally Indicated at 10 Is shown 
mounted on the tapered neck section 12 of a roll 14 of 

30 the type found in rolling mills. The bearing assembly 
includes a sleeve 1 6 keyed to the roll neck as at 1 8. The 
sleeve is surrounded by a bushing 20 contained within a 
chock 22. The chock is adapted to be supported in a roll 
housing (not shown). During mill operation, oil is intro- 

35 duced continuously between the sleeve 1 6 and bushing 
20, resulting in the sleeve being rotatably supported on 
a hydrodynamically maintained film of oil at the bearing 
load zone. 

[0009] On its Inboard side, the bearing assembly 
40 further includes a seal assembly 24. As can be seen by 
further reference to Figure 2, the outboard side of the 
bearing assembly includes a thrust bearing 26 having 
an inner race 26a and outer races contained by a thrust 
bearing retainer 26b, an end plate 28, a circular transfer 
45 plate 30, a lock nut 32 threaded onto a threaded ring 34, 
a locking element 36 mechanically coupling the 
threaded ring 34 to the lock nut 32, and an end cover 38 
pivotally connected at 40 to the end plate 28, and held 
in a closed position by a latching mechanism 42. The 
50 distal end of the roll neck is provided with a threaded 
locking screw hole 43. 

[0010] A split bayonet adaptor 44 is seated in a cir- 
cular groove 46 in a reduced diameter end section of the 
roll neck. As can best be seen in Figures 3 and 4, the 
55 split bayonet adaptor 44 is subdivided into two semicir- 
cular halves 44a, 44b joined together by screws 48. The 
adaptor is provided with radially outwardly protruding 
lugs 50 circumferential ly spaced by flutes 52. 
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[0011] As shown in Figures 5 and 6, the threaded 
ring 34 is externally threaded at 36. and is provided 
internally witti inwardly protruding lugs 56 circumferen- 
tially spaced by flutes 58. When the threaded ring is 
positioned as shown in Figures 1 and 2, its lugs 56 are 
aligned axially with the lugs* 50 of the split bayonet adap- 
tor. The threaded ring is thus axially captured between 
the adaptor lugs 50 and a shoulder 60 on the roll neck. 
[0012] The lock nut 32 is threaded onto the ring 34 
, and in its tightened condition as shown in Figures 1 
and 2, bears against the transfer plate 30, the latter in 
turn being held against the inner race 26a of the thrust 
bearing 26. 

[0013] As shown in Figures 7A and 7B,, the locking 
element 36 Includes upper and lower parallel legs 36a, 
36b joined by a web 36c. The upper leg 36a is config- 
ured to extend through a flute 58 between two lugs 56 of 
the threaded ring 34, and the lower leg 36b is secured 
to the lock nut 32 by one or more screws 62. When thus 
positioned, the locking element prevents relative rota- 
tion between the lock nut 32 and the threaded ring 34. 
[0014] With reference to Figures 8 and 9, a pre- 
ferred embodiment of a portable hydraulically actuated 
tool according to the present invention is illustrated at 
64. The tool includes a cylinder 66 having a fork ring 68 
fixed thereto by a cylinder cap 70. The fork ring has cir- 
cumferentially spaced fingers 72 which project axially 
from the cylinder 66. 

[0015] The cylinder 66 surrounds a hollow piston 
74. The piston has a circular external flange 74a which 
internally subdivides the cylinder into first and second 
chambers 76a, 76b. A locking ring 78 is mounted on 
and shiftable axially with respect to the cylinder 66. The 
locking ring is internally threaded at one end as at 80, 
and is provided with a circular Inwardly projecting shoul- 
der 82 at its opposite end. As an alternative to the 
threads 80, bayonet type lugs could be provided to 
mechanically coact with mating lugs on the ring 34. The 
piston 74 is provided with first and second fluid pas- 
sageways B4a, 84b communicating respectively with 
the first and second chambers 76a, 76b. A locking 
screw 86 extends through the piston 74 and is externally 
threaded as at 88. 

MOUNTING SEQUENCE 

[0016] In Figure 10A, the bearing assembly 10 is 
shown removed from the tapered section 1 2 of the roil 
neck. The split bayonet adaptor 44 is in place on the roll 
neck. The split bayonet adaptor 44 is used with rolls 
which do not have the lugs 50 and flutes 52 machined 
into their necks. When the roll necks are integrally pro- 
vided with these features, the bayonet adaptor is not 
required. The threaded ring 34 is rotatably adjusted with 
respect to the split bayonet adaptor 44 to axially align 
the lugs of one component with the flutes of the other 
component, i.e., adaptor lugs 50 are aligned with 
threaded ring flutes 58, and adaptor flutes 52 are 



aligned with threaded ring lugs 56. With the end cover 
• 38 in its open position, the bearing assembly is then axi- 
ally mounted on the roll neck. 

[0017] After the bearing assembly is positioned as 

5 shown in Figure 1 0B, the threaded ring 34 is rotated 45o 
to axially align its lugs 56 with the bayonet adaptor lugs 
50, thereby axially fixing the threaded ring in place 
between the shaft shoulder 60 and the bayonet adaptor 
lugs 50. The lock nut 32 is then tightened to remove any 

10 axial play from the system. 

[0018] As shown in Figure 10C. the tool 64 is then 
readied for connection to the bearing assembly 1 0. The 
fingers 72 of the fork ring 68 are aligned with the flutes 
58 of the threaded ring 34. 

15 [0019] As shown in Figure 10D, the tool is then axi- 
ally inserted into its operative position (from right to left), 
thereby extending the fingers 72 through the threaded 
ring flutes 58 to abut against the transfer plate 30. The 
locking screw 86 is threaded into the locking screw hole 

20 43 to thereby fix the piston 74 against the end of the roll 
neck. 

[0020] As shown in Figure 10E, hydraulic fluid is 
then admitted via passageway 84a to the first chamber 
76a. Because the piston 74 is fixed with respect to the 

25 roll neck, the cylinder cap 70 and fork ring 68 are urged 
to the left, causing the fingers 72 to bear against the 
transfer plate 30, which in turn bears against the inner 
thrust bearing race 26a. The bearing assembly is thus 
urged in a first direction (to the left as viewed in the illus- 

30 tration) into its seated position on the tapered section 1 2 
of the roll neck. The lock nut 32 is then tightened to 
mechanically hold the bearing assembly in its seated 
position. 

[0021] Finally, as shown in Figure 10F, the hydraulic 
35 pressure is relieved, the locking screw 86 is disengaged 
from the locking screw hole 43 in the end of the roll 
neck, and the tool 64 is removed from the bearing 
assembly. The locking element 36 is then inserted Into 
its operative position to thereby prevent loosening of the 
40 lock nut 32. The end cover 38 is then closed and latched 
in place, and the bearing assembly is in its seated and 
operative position as shown in Figure 1. 

DISMOUNTING SEQUENCE 

45 

[0022] The first step in the dismounting sequence is 
shown in Figure 11 A. The end cover 38 is opened, and 
the locking element 36 is disengaged from the lock nut 
32 and threaded ring 34. 
50 [0023] As shown in Figure 1 1 B, the tool 64 is again 
readied for insertion into the bearing assembly, with the 
fingers 72 of the fork ring 68 aligned with the flutes 58 of 
the threaded ring 34. 

[0024] Figure 1 1C shows the tool in place, with the 
55 piston 74 again secured by the locking screw 86 to the 
end of the roll neck. 

[0025] In Figure 1 1D, hydraulic fluid is admitted via 
passageway 84a to the first chamber 76a to urge the fin- 



3 



RN.Qnnnin- <r=o 



5 



EP 1 072 333 A2 



gers 72 of the fork ring 68 against the transfer plate 30, 
thereby relieving the stresses on the lock nut 32. The 
lock nut is then loosened slightly, and the hydraulic pres- 
sure in the first chamber 76a is relieved. 
[0026] In Figure 1 1 E, the threaded ring 34 is rotated 
45o to its unlocked position (lugs 50 aligned with flutes 
58, and flutes 52 aligned with lugs 56). The locking ring 
78 is then axially advanced with respect to the cylinder 
66 and threaded onto the threaded ring 34. 
[0027] In Figure 11 F, the second chamber 76b is 
pressurized by hydraulic fluid admitted via passageway 
84b. The cylinder 66 is thus shifted in an opposite sec- 
ond direction with respect to the fixed piston 74 (to the 
right as viewed in the illustration). The cylinder 66 
engages the shoulder 82 of the locking ring 78, causing, 
the locking ring, the threaded ring 34 and the lock nut 32 
to move in the same direction. The lock nut 32 engages 
the end plate 28 as at 90, thereby axiaiiy pulling the 
bearing assembly out of its seated position on the 
tapered section 12 of the roll neck. 
[0028] As shown in Figure 11 G, the locking screw 
86 is disengaged from the roll neck, and the tool 64 is 
removed from the bearing assembly 12. Finally, as 
shown in Figure 11 H, the bearing assembly is removed 
from the roll neck. 

[0029] In light of the foregoing, it thus will be seen 
that the hydraulically actuated tool 64 of the present 
invention is compactly designed as an integral unit 
which can be readily attached and removed from the roll 
neck and bearing assembly. The tool is operable in both 
a mounting and dismounting mode, requiring little 
adjustment to shift from one mode to the other. Both 
operating sequences are relatively simple and straight- 
fonward, leaving little opportunity for error, while safe- 
guarding operating personnel from injury and 
equipment from damage. 

Claims 

1. Apparatus for axially urging a bearing assembly 
(10) into and out of a seated position on the neck 
(1 8) of a roll in a rolling mill, said roll neck having an 
end which protrudes axially from the bearing 
assembly when the bearing assembly is in said 
seated position, said apparatus comprising: 



ing and axially urging said bearing assembly 
into said seated position; and 
second force exerting means responsive to , 
shifting of said cylinder in said second direction 
5 for engaging and axially urging said bearing 

assembly out of said seated position/ 

2. The apparatus as claimed in claim 1 wherein said 
bearing assembly includes an externally threaded 

10 ring (34), said ring having clrcumferentlally spaced 
radially inwardly protruding lugs (56) coacting in a 
bayonet connection (44) with circumferentially 
spaced radially outwardly protruding lugs (50) fixed 
with respect to said roll neck, said ring being rotata- 

15 ble on said roll neck between an engaged position 
at which said inwardly and outwardly protruding 
lugs are aligned circumferentially to axially fix said 
ring on said roll neck, and a disengaged position at 
which said inwardly and outwardly protruding lugs 

20 are offset circumferentially to accommodate axial 
movement of said ring on said roll neck, and a lock 
nut (32) threaded onto said ring, said lock nut being 
engageable extending with first and second axially 
spaced thrust components of said bearing assem- 

25 biy. 

3. The apparatus as claimed in claims 1 or 2 wherein 
said first force exerting means comprises a first col- 
lar (68) extending axially from said cylinder for 

30 engagement with said first thrust component. 

4. The apparatus as claimed in claim 3 wherein said 
first collar includes circumferentially spaced tines 
(72) configured to protrude axially through compli- 

35 . mentary spaced slots in said threaded ring, 

5. The apparatus as claimed in claim 3 wherein said 
first collar is carried by and fixed relative to said cyl- 
inder. 

40 

6. The apparatus as claimed in claims 1 or 2 wherein 
said second force exerting means comprises a sec- 
ond collar (78) having one end threadedly engage- 
able with said ring and having an opposite end 

45 axially engageable by said cylinder. 



a piston (74) surrounded by a cylinder (66), 7. 
said piston being configured to internally subdi- 
vide said cylinder into axially separated first 
and second chambers 76a,76b); so 
attachment means for removably fixing said 8. 
piston to the end of said roll neck; 
fluid means for alternatively pressurizing said 
first and second chambers to alternatively shift 
said cylinder with respect to the thus fixed pis- 55 
ton in opposite first and second directions; 9. 
first force exerting means responsive to shifting 
of said cylinder in said first direction for engag- 



The apparatus as claimed in claim 6 wherein said 
second collar is carried by and axially shiftable with 
respect to said cylinder. 

The apparatus as claimed in claim 1 wherein said 
piston, said cylinder and said first and second force 
exerting means are Integrally combined Into a uni- 
tary hydraulically actuated tool assembly. 

The apparatus as claimed in claim 1 wherein said 
attachment means comprises a locking screw (86) 
threaded into the end of said roll neck. 
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FIG. 8 
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